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Let X be a complex Banach space, N a norming set for X, and D C X a bounded, closed,
and convex domain such that its norm closure D is compact in o(X,N). Let @ # C C D
lie strictly inside D. We study convergence properties of infinite products of those self-
mappings of C which can be extended to holomorphic self-mappings of D. Endowing
the space of sequences of such mappings with an appropriate metric, we show that the
subset consisting of all the sequences with divergent infinite products is o-porous.

1. Introduction

Let K be a nonempty, bounded, closed, and convex subset of a Banach space. The con-
vergence of infinite products of self-mappings of such sets is of interest in many areas
of mathematics and its applications. See, for instance, [19] and references therein. In a
recent paper [20], it is proved that the subsets consisting of all those sequences of non-
expansive self-mappings of K with divergent infinite products are not only of the first
Baire category, but also o-porous in several spaces, endowed with appropriate metrics, of
sequences of such mappings. In the present paper, we establish analogous results for holo-
morphic mappings. After discussing some basic facts regarding holomorphic mappings
and the Kobayashi distance in the next section, we study weak ergodicity in Section 3.
The convergence of infinite products to a (unique) common fixed point is considered in
Section 4. In the last section of our paper, we study the convergence of infinite products
to a retraction.

2. Preliminaries

In this section, we recall several basic facts concerning the Kobayashi distance and holo-
morphic mappings. These facts will be used throughout our paper.

In the sequel, all Banach spaces X will be complex and D will always denote a bounded,
convex domain in X. Let kp be the Kobayashi distance in D [15] (see also [10, 11, 12, 13,
17]).

We first quote the following very useful lemma regarding convex combinations of
points.
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328 Infinite products of holomorphic mappings
Lemma 2.1 [18] (see also [17]). Let D be a bounded, convex domain in a Banach space
- |ii.) ”I])‘.x,y, w,z € D and s € [0,1], then

kp(sx+(1=s)y,sw+ (1 —s)z) <max[kp(x,w),kp(y,2)]. (2.1)

(ii) Ifx,y € D and s,t € [0, 1], then

kp(sx+(1=s)y,tx+(1—1t)y) <kp(x,y). (2.2)
There are also simple connections between kp and the norm || - || of X.
THEOREM 2.2 [12, 17]. If D is a bounded, convex domain in a Banach space (X, || - |I), then
llx = yll )
argtanh <7diamu.”D <kp(x,y) (2.3)
forallx,y € D and
llx—yll )
kp(x,y) < argtanh (7dist”.u x.oD) (2.4)

whenever ||x — y|| < disty.; (x,0D).

This theorem shows that the Kobayashi distance kp is locally equivalent to the norm
-1

Next, we observe that in analogy with the norm, the Kobayashi distance is lower semi-
continuous with respect to a suitably chosen topology. Let N’ be a nonempty subset of the
dual X* of X. If there exist positive constants  and R such that

sup {[1(x)| :1€ N, Il < R} = rlixll (2.5)

for each x € X, then we say that N is a norming set for X [8]. It is obvious that a norming
set generates a Hausdorff linear topology o(X,N') on X which is weaker than the weak
topology o (X, X*).

THEOREM 2.3 [14] (see also [2, 16, 17]). Let X be a Banach space, N a norming set for
X, and D C X a bounded, convex domain such that its norm closure D is compact in the
o(X,N) topology. If {xg}pey and {yp}pes are nets in D which are convergent in o(X,.N') to
x and y, respectively, and x, y € D, then

kp(x,y) < limﬁinfkp (xp yp). (2.6)

If the nets {xg}gey and {yg} gej are replaced by the sequences {xi }ren and {yi}tken, then the
compactness of D in a(X,N) can be replaced by its sequential compactness in a(X,N').

Recall that a subset C of D is said to lie strictly inside D if dist;. (C,0D) > 0. Thus any
closed subset C lying strictly inside a bounded, convex domain D is complete with respect
to kp.
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THEOREM 2.4 [12]. Let D be a bounded, convex domain in a Banach space (X, - ||). A
subset C of D is kp-bounded if and only if C lies strictly inside D.

Now, we present a few results concerning holomorphic mappings. We begin with the
definition of a holomorphic mapping. Let X; and X, be two complex normed linear
spaces and let D; be a domain in X;. A mapping f : D; — X, is said to be holomorphic in
D if it is Fréchet differentiable at each point of D;. An equivalent definition is given in
the following theorem.

TaeoreM 2.5 [8] (see also [3]). Let (X1, - Il1) and (Xy, |l - I12) be Banach spaces, D a
domain in Xy, and let N' be a norming set for (X, || - ||2). For a € D and x € X; \ {0}, let
D(a,x) denote the set

D(a,x) ={z€ C:a+zx € D}. (2.7)

Then the mapping f : D — X5 is holomorphic in D if and only if f is locally bounded on D
and for each a € D, x € X; \ {0}, and | € N, the function

l'o fip(ayx) : D(a,x) — C (2.8)

is holomorphic in D(a,x) in the classical one-variable sense.

Directly from Theorem 2.5, we get the following simple lemma regarding nets of holo-
morphic mappings. We note here that C always stands for the norm closure of each subset
C of a Banach space.

LemmA 2.6 [14] (see also [16]). Let D; and D, be bounded, convex domains in the Ba-
nach spaces (X1, || - [11) and (Xo, 1l - |l2), respectively, and N a norming set for (Xa, | - II2).
If { fitrey is a net of holomorphic mappings f, : D1 — D, which is pointwise convergent in
the topology o(X2,N') to a mapping f : Dy — D, and there exists a point zo € Dy such that
wo = f(20) € Dy, then f maps Dy holomorphically into D,.

Let (M,,d,) and (M,,d,) be two metric spaces. We say that a mapping f : M} — M, is
nonexpansive if

d2(f(x), f()) =di(x,y) (2.9)

forall x,y € M;.

An immediate consequence of the definition of the Kobayashi distance is the following
property of holomorphic mappings. If D; and D, are bounded domains in the Banach
spaces (X1, - II1) and (X3, - Il2), respectively, and kp, and kp, are the Kobayashi dis-
tances on D; and D,, respectively, then each holomorphic f : D; — D, is nonexpansive,
that is,

kp, (f (x), f(y)) < kp,(x, ) (2.10)

forall x,y € Dy [15].
We also recall the Earle-Hamilton theorem.
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THEOREM 2.7 [9]. Let D be a bounded, convex domain in a Banach space (X, || - I|) and let
R = diam.; D. Let a holomorphic f:D — D map D strictly inside itself. If € > 0 is such that
disty.; (f(D),0D) = € and t = €/2R, then for0 <s=1/(1+1) < 1,

kp(f(x), f(y)) < skp(x,y) (2.11)

for all x,y € D, and therefore f has a unique fixed point. Moreover, for any x in D, the
sequence of iterates { f*(x)} converges to this fixed point.

Now we introduce basic notions and notations concerning those spaces which we will
investigate in subsequent sections.

Throughout this paper, we let X be a complex Banach space, N' a norming set for
X, and D C X a bounded, closed, and convex domain such that its norm closure D is
compact in 0(X,N'). Let C be a kp-bounded subset of D and let the set Uy consist of all
those self-mappings of C which can be extended to holomorphic self-mappings of D. We
endow Uy with the metric pq,, defined by

pau, (f>8) = supkp (f(x),g(x)) (2.12)

xeC

for f,g € Upy. It is not difficult to see that, by Lemma 2.6, the metric space (U, pay,, ) is
complete.

Denote by sy the set of all sequences { f;}{2,, where each f; € Uy. We equip the space
Ay with the metric dy,, defined by

day (UF 0 18} 21) = suppus (fogo), (2.13)

where { f;}72,{g:} {21 € ly. Clearly, the metric space (s, dy,, ) is also complete.

Finally, we recall the concept of porosity. We will use the rather strong notion which
appears in [4, 5, 6, 7]. In the literature, one can also find other notions of porosity [1, 21,
22, 23].

Definition 2.8. Let (Y,d) be a complete metric space. Denote by B(x,R) the closed ball
centered at x € Y and of radius R > 0. A subset E C Y is called porous in (Y,d) if there
exist « € (0,1) and Ry > 0 such that for each R € (0,Ry) and each y € Y, there is a point
z € Y for which

B(z,aR) C B(y,R) \ E. (2.14)

A subset of the space Y is called o-porous in (Y,d) if it is a countable union of porous
subsets in (Y, d).

To end this section, we introduce the following notations which will be used through-
out this paper.

Let D C X be a bounded, closed, and convex domain and let C be a kp-bounded
subset of D. The positive numbers R;, R, are such that for each X, € C, the closed ball
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B (%, Ry) in (X, || - |I) lies in D and diam.; D < R,. Next, 0 < L; < L, satisfy
Likp(x,y) < llx = yll < Lykp(x, y) (2.15)

forall x,y € C. It is obvious that 0 < R;/R; < 1 and K = L,/L; > 1.
If @ # C C D, then d(C) denotes the diameter of C in (D, kp), that is,

d(C) = sup kp(x, y). (2.16)
x,yeC

3. Weak ergodicity

This section is devoted to weak ergodicity in the sense of population biology (see [19]
and the references therein). Our result is analogous to [20, Theorem 1.1].

A sequence { f;};2, € oy is called regular if for any € > 0, there exists a number N €
N such that for each x,y € C, each integer T = N, and each mapping 7 : {1,...,T} —
{1,2,...}, we have

kp ((facry o -+ o fu) (%), (fa(ry o - =+ © fa)) (¥)) <€ (3.1)

A mapping f € Uy is called regular if the sequence f ={fi}i2;, where fi = f (t= 1), is
regular. It is easy to verify that if f € Ay is regular, then there exists a unique xs € C such
that f(xs) = xy and f"(x) — x as n — oo, uniformly on C.

Denote by F the set of all regular elements of Ay and by F(© the set of all regular
elements of Ug.

For each n € N, we denote by &, the set of all sequences { f;};~, € sdy which have the
following property.

There exists an integer N € N such that for each x,y € C, each integer T = N, and
each mapping 7 : {1,...,T} - {1,2,...},

1
kp ((faery o=+ o fu)) () (facry 0 - =+ 0 far)) (p)) < . (3.2)
It is not difficult to see that F = (,,_; F.

Similarly, % is the set of all f € AUy such that f € F,. Clearly, F© = (>, F.

Tueorem 3.1. Under the assumptions given in the definitions of Ay, W, F, and F©,
(1) the set Ay \ F is o-porous in Ay,
(ii) the set Uy \ F© is g-porous in WUp.

Proof. We will show that sl \ &, is porous in sy and that Uy \ °~,(10) is porous in Uy
for each n € N. To this end, fix n € N and choose « € (0,1) such that

-« Ry

S SKn(d() 1) 3R o
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where R;, R;, K, and d(C) are defined at the end of the previous section. Assume that

{fitiz, e dyand R € (0,1]. Set

__(-9R R _ R
Y=2K@(C)+1) 3R, 3Ry

where 0 < s < 1, and choose 0 < N € N such that
d(C)+1<2NaR.
Observe that
4anR < y.
Fix x" € C. For each t € N, define

Fi(x) = (1 =) fi(x) +sx',

where x € D. Note that if f; = f (t = 1) with f € Uy, then f,; = f, (t = 1), where

f(x) = (1=39)f(x)+sx
for x € D. Hence, we get

3R,

kp (fye(x), fi(x)) < Lis||ft(x) —x'|| < ILJ—ZskD(ft(x),x') < KyR—d(C)
1 1 1

_g. U-@R R 3Ry (1-wR
K K@)+ 3k, RO
for each x € C, and
Ko 0 ) = 1 ko) = (1= 325 ko)
YRR Y ~ 1+sRy/2R, ’ 2R, +5Ry ’

R
< (1 - 53—I§2)kp(x,y) = (1 -yp)kp(x,y)
for every x, y € D. Now, assume that {g;};2; € sy and that

day ({fed 18 y) <R

Then we see that

day (1} Agein) < day (Ui (gdioy) + daa (Ui (1101
(1-a)R _ (1+a)R <R

< aR+
* 2 2

To prove that for each x, y € C, each integer T > N, and each mapping 7 : {1,...

{1,2,...}, we have

S [

kp ((gr(r) o - =+ 0 gr(1)) (%)s (gury © - - 0 gn (1)) () <

>

(3.4)

(3.5)

(3.6)

(3.7)

(3.8)

(3.9)

(3.10)

(3.11)

(3.12)

T} —

(3.13)
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it is sufficient to verify that for each x,y € C, each integer T > N, and each mapping

m:{l,...,N} — {1,2,...}, there is an integer m € {1,...,N} such that

kp ((ga(my © =+ - © 82(1)) (%), (gn(m) © =+ © gn(1)) (¥)) <

S [

(3.14)

To this end, assume that x,y € Cand 7 : {1,...,N} — {1,2,...}. Assume, contrary to our

claim, that for each integer j € {1,...,N},

1
kp ((gr(jy© = =+ 0 gr(1)) ()5 (gn(iy 0 = - 0 Zu()) () > pe

1
kp(x,y) > p
Set
X0 = X, Xj+1 = Zr(j+1)Xj>
Yo =) Yi+1 = &n(j+1) )Y
for each j € {0,...,N — 1}.
Now fix j € {0,...,N — 1}. Then
ko (xi, ;) 1
D\XjpYj) >

Moreover,

kp (fyn(rn) (%) fyaiany (35)) < (1= p)kp (x5, ).

It follows from the above inequalities that

kp (xj+1, js1) = kp (gn(j1) ()5 8n(j1) (7))
< kp (gn(j1) (%)) fyn(ien) () +kp (fyatisn) (X)) fyatien (27))
+kp (fya(i+n) (75)>8nj+1) (7))
< (1 =y)kp(xj,y;) +2aR = kp(xj, y;) — ykp(xj,y;) +2aR
4anR
n

+2aR

< kD(xj,)/j) — % +2aR < kD(xj,yj) -

= kD(xj))/j) —2aR.
Therefore, we obtain

kD (XN,)/N) < kD (X(),)/()) —2NaR < d(C) —2NaR < 0.

(3.15)

(3.16)

(3.17)

(3.18)

(3.19)

(3.20)

This contradiction yields the existence of an integer m € {1,...,N} for which the inequal-

ity

S | =

kp ((geim) © -+ - © gn1)) (%), (gr(m) © - - - 2 gn(1)) (¥)) <

(3.21)
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is valid. Hence {g;};2, € %,. Thus we have shown that

{{gf}fo—l €dn 3d&¢1~1<{fyt};o—1a{gt};o_1> =< (XR}

(3.22)
c AN e durda, (1170 (f32) <R} n %,
If fe€Uy and f; = f forallt > 1, then f,; = f, (t=1) and
{g €Uy : pay, (fyrg) <ar} C (f €Uy :pa, (- f) <1} nFO. (3.23)

Consequently, the set Ay \ &, is porous in Ay and the set U \ 9'7510) is porous in AUy for
each n € N. This completes the proof. O

4. Convergence to common fixed points

In this section, we will study the convergence of unrestricted infinite products to a com-
mon fixed point.

First we introduce the following notations. Let sd}; denote the set of all sequences
f={fi};2, € sy for which there exists xf € C such that

fe(xg) = xg (4.1)

for all t > 1. The closure of s4}; in the metric space (A, dy,, ) will be denoted by o4};.

THEOREM 4.1. Let F be the set of all f = { £}, € sdj; which satisfy the following condi-
tions:

(1) there exists xs. € C such that fi(xs) = xx forall t = 1;

(ii) for each € > 0, there exists an N € N such that

kD((fﬂ(n) Or=r0 fﬂ(l))(-x))x*) <€ (4~2)
for each mteger n = N, each mappzngﬂ {1,...,n} = {1,2,...}, and each x € C.
Then the set sdj; \ F is a-porous in sij;.

Proof. For each n € N, let %, be the set of all sequences {f;}%, € s} for which there
exist X" € Candan N € N such that

IA
S [

kp((faery© =+ o fray) (x),x™) (4.3)
for each integer T > N, each mapping 7 : {1,...,T} — {1,2,...}, and each point x € C. It
is obvious that & = (,_; F,. Now, fix n € N. We will show that the set o0} \ %, is porous
in df;. To see this, let a € (0, 1) be such that

1 R,

S 8Kn(d(C)+1) 3R’ -
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where Ry, Ry, K, and d(C) are defined in Section 2. Clearly, 0 < a < 1/2. Assume that
= {ft}:”l € slj; and R € (0,1]. Then there exists f = { f;}52, € sd}; such that

R
d&i;;({ft}l b ifie 1) 1 (4.5)
Let x¢ € C satisfy
filxe) = xg (4.6)
forall t > 1. Set
___ R R _ R
Y= 4K +1) 3R, 3R, (4.7)
It is obvious that 0 <y < 1 and 0 < s < 1. Next, choose 2 < N € N such that
1
—_ )N =
(1-pNCO)+1) < " (4.8)
Finally, for each t € N, define
Syr(x) = (1 =) fi(x) +sx¢ (4.9)
for x € C. It is obvious that {f,;};2; € Aty Moreover, we have
Ko 0 ) < 1 g ko) = (1= 50 ko)
v v 1+5R1/2R, ’ sR; + 2R, ’
(4.10)
< (1-s535 ko) = L=kt 7)
for every x, y € D. Next, we obtain
1 L,
kp (fye(x), fi(x)) < —SIIﬂ(x) — x| < _SkD(fz(X)yxf)
(4.11)
3R2 3R2 R R
=K O =K K@+ 3R2 Q) <y
for each x € C. Assume now that {g;};2; € sy and
day (1) gt} 21) < aR. (4.12)

Then we get

day (Ui Ao ) = da (LAY 0 LAY + s (U0 U} 20)
+d:ﬂH({fyt}z]’{gt}:il) (4.13)

<B+B+ocR<R.
4 4
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We will show that the following property holds.
(P1) For each x € C, each integer T > N, and each mapping r: {1,..., T} — {1,2,...},

Ko ((gacr) o+ gact) (W)31) < . (414)
So, let y € Cand t € N. We have
kp(fye(p),x¢) = kp (fye(¥), fye (x¢)) < (1= p)kp(y,x¢), (4.15)

which implies that

kp (ge(y)xe) < kp(ge(»), f:(»)) +kp (fe(y),xe) < aR+ (1 —p)kp (y,x¢) (4.16)

for each t € N and each y € C. Assume thatx € C, T > N,and n: {1,...,T} — {1,2,...}.
Set

X0 = X,
4.17
Xir1 = gu(is) (xi) (1= 0). (4.17)
Then, for any integer i € N, we get
kp (xiv1,x¢) = kp (gniirn) (i), x£) < aR+ (1 = y)kp (x5, x¢). (4.18)
Using induction, we obtain
k (-xl)xf) (1_))) kD(X(),Xf +(XR [2(1_ :| (419)
fori=1,...,T, and therefore we see that
kp ((gr(r) 0+ * 0 gn(n)) (x), X¢)
1
= kp (x1,x¢) < (1 = y)Tkp (x0,x¢) +ocR;
1
_ )N il
<(1—-y)Nd(C) +0¢Ry (4.20)
W 1 R _4K(d(C)+1)_&
<(=y)7d(O)+ 8Kn(d(C) T1) 3R, R R R
N 1 1. 1 1
=(1- )d(C)+ <2 +2 =
Hence property (P1) holds. Therefore, for {g;}2, € @ﬁ with
day (1) lgid i) < aR, (4.21)

we have

d&QH({ﬁ}Zp{gt}Zl) <R (4.22)
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and ﬁt}f';l satisfies (Pl)._This means that {g;};2, € &, which implies, in turn, that the
set A}y \ F, is porous in ;. The proof is complete. O

5. Convergence to a retraction

In this section, we continue to use the notations and definitions introduced in the previ-
ous sections.

Recall that C is a nonempty, closed, and convex subset of a bounded, convex domain
D in a Banach space X, and that C lies strictly inside D. Let F be a nonempty, closed, and
convex subset of the set C. By m}f’, we denote the set of all f € Uy such that f(x) = x
for each x € F. It is obvious that Oug) is a closed subset of Uy. Next, we let &i}f’ consist
ofall {f;};2, € oy such that f; € %}? for all t > 1. Clearly, &ﬁg) is a closed subset of s .

Assume additionally that there exists a mapping r € Gng) such that r(C) = F.

Asequence { f;}{2, € &ig) is called normal if the following two properties hold.

(i) For each mapping 77 : N — N, there exists a mapping py : C — F such that

}ij{}o (frw o -+ - ° fr)) (%) = pr(x) (5.1)

forall x € C.
(ii) For each € >0, there exists an N € N such that for each integer T > N, each map-
ping 7 : N — N, and each x € C,

kp ((frery © - - - o fay) (%), pr(x)) < €. (5.2)

We observe that py € Gug) as the pointwise limit of a sequence in Ouﬁf’ (by the com-
pactness of D in ¢(X,.N') and Lemma 2.6). Denote by & the set of all normal sequences in
&ﬁg). For n € N, denote by &, thesetofall { f;};2, € &ﬂ}f) for which there existsan N € N
such that for each x € C, each integer T > N, and each mapping 7 : {1,...,T} — {1,2,...},

disty, ((fary o -+ 0 fr)) (x),F) = }Iel}f,kn((fnm onno fun)(x),y) < % (5.3)

It is easy to see that F = (), F,.
A mapping f € %g) is called normal if the constant sequence { f;};~,, with f; = f for
all £ > 1, is normal. Denote by % the set of all normal mappings f € m}f’.

THEOREM 5.1. (i) The set &dg) \ & is a-porous in (&dg),dm).
(ii) The set U\ FO is g-porous in (UL, pay,,)-
Proof. Let n € N and choose a € (0,1) such that
1 Ry

") 1) 3R o
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(here we use notations from the previous sections). Obviously, a < 1/4. Choose any { f; } 7=,
e d¥ and R € (0,1]. Put

Y R@OTT >
Clearly, 0 < y <1 and 0 < s < 1. Assume that a natural number N > 2 is such that
(1=pN(d(O)+1) < . (5:6)
Now, for each t € N, define
Syt (x) = (1 =) fi(x) +s7(x) (5.7)
for x € C. Hence we have
Tp(x) =x (5.8)
for every x € F and t > 1. We also have
kp (fyi(9),x) = kp((1 =) fi(y) +sr(p), (1 =) fi(x) + s7(x)) (59)

< max [kp (fi(y), fi(x)),kp (r(y),7(x))] < kp(y,x)
for each x € F, y € C, and t > 1. Therefore {f,};2, € ﬂg) if {fi}i2, € &aﬁ?, and f, €
%}? if f e %g). Next, we get

ko (fy0(0), fi()) = ko (1= 8) fi(x) +57(0), fi(x) < L%sllﬁ(x) )|

< —skD(ft () < K3—Rzyd(C) (5.10)

R R
=K K@)+ 1) 3R2d(c)

forx € Cand t = 1, and hence for {g};2, € &ﬁg) with

d&ﬁH<{gt}Z1a{fyt}Zl) S(XR, (5.11)

we obtain

day, ({8} {Ufihi) < day (18 Upedioy) + daa (Ui {8h i)

1 1 1 (5.12)
<aR+—-R<—-R+—-R<R
2 4 2

Let T = N be aninteger, x € C,and 7 : {1,..., T} — {1,2,...}. We will show that

. . 1
disty, ((gn(r) © - - - © gn(1)) (%), F) = ;rellfckn((gnm o--og)(x),y) < o (513
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It is sufficient to show that
distr, ((grv) © * + - 0 gn(1)) (%), F) < % (5.14)
Take w € C and t € N. Then, for each z € F, we have (1 — s)z+sr(w) € F, and therefore

diste, (fyr(n(w),F) = /iVIélkaD(fyﬂ(t)(W)’)’) < kp (fyny(w), (1 = s)z+sr(w))

=kp((1 =) fry(W) +sr(w), (1 =) fr()(2) +sr(w))

< Wll/szkD(w,z) - (1- ﬁ)kl)(w,z) (5.15)
< (1 —53R—I;2>kp(w,z) — (1= Pkn(w,2).
This leads to
distk, (fyrr)(w),F) < (1 —y)disty, (w,F), (5.16)
which implies, in turn, that
disty, (gn(ry(w), F) < dist, (fyn(ey (W), F) +kp (fyn(n) (W)sgn(ny (W) (5.17)

< (1 - y)disty,(w,F) + aR.
By induction,
. o i-1 ‘
disty, ((gr(iy 0+ * * 2 gr(ny) (%), F) < (1 — y) disty, (w,F) + aR - [Zj_o(l - y)f]. (5.18)

Hence
disty, ((gzv) © + =+ © gr(1)) (%), F)
<(1- y)Nd(C)+% - aR

2K(d(C)+1) 3R, 1 R (5.19)
_ )NV SoNTAN e - e,
=(1-y)7dC)+ R R, 4Kn(d(C)+1) 3R,

1N r 1.1 _1

==y d(c)+2n T w
Thus we have shown that

. 1
distr, ((gr(ry© * * * © grn(1)) (%), F) < p (5.20)

for each point x € C, each integer T = N, and each mapping 7 : {1,...,T} — {1,2,...}.
This means that {g;};2, € %, and yields the porosity of &4‘;) \ %, in (ﬂg),d&%). Since
F = (- Fn, we conclude that &Q(PIP \ & is g-porous in (&Qg),dm). It is not difficult to
see that the second statement of the theorem has also been proved. O
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Remark 5.2. Finally, we observe that all the results proved in this paper have a metric
character and therefore analogous results are valid in appropriately defined spaces of se-
quences of kp-nonexpansive (not necessarily holomorphic) mappings.
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